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PURPOSE: An LCD(Liquid Crystal Display) device and a method for manufacturing the same are provided to reduce 
defects by using a data pattern with a slow slope, and simplify an etching process by performing the etching process 
through the use of an aluminum etchant. CONSTITUTION: A method for manufacturing a thin film transistor 
substrate for an LCD, comprises a step of forming a conductive film on a transparent insulation substrate; a step of 
forming a gate pattern including a gate line(200), a gate electrode(210), and a gate pad(220) by photo etching the 
conductive film; a step of depositing a gate insulation layer and an amorphous silicon layer(400); a step of 
patterning the amorphous silicon layer; a step of depositing a first molybdenum-tungsten alloy layer, an aluminum 
layer of an aluminum alloy layer, and a second molybdenum-tungsten alloy layer on the substrate; a step of forming 
a data pattern including a data line(600), a source electrode(610), a drain electrode(620), and a data pad(630); a 
step of forming a protective layer; a step of forming a plurality of contact holes(710,720,730) for exposing the drain 
electrode, the gate pad, and the data pad; a step of forming a transparent conductive layer; and a step of forming a 
pixel electrode(800), a transparent electrode(820) for data pad, and a transparent electrode(810) for gate pad. 
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(54) sas gasa-a^a tg§ m§§ hh^s piss gj§ sai gxisi 3 Bi£ 

s ^goii m&s mmn\^ m^nt 01 ^ 6 r ¥oii ^ s^e eemei-g^ey ©eatss eiscnach 01 ye uh 

Site §¥011 &°J-§1 gA[ ^2|0| ^feSfCh 

QiSSE 

5E3 

HAjlAi 

£ 1S S ^SSi ^Al 011 Oil g^§J t^MOi! CCW MB|«@J~§^&] SSSfSI ^dlM UEI-yj 38H^0|H, 

£ 2^ e assi ^ai oil oil am ME-iMsi-s^ei &esi2i s*r ^£0ii ire ^^bi2j m&m uatH zienHom, 

£ 3^ S ^ h S2J Oil Oil CC^e ^ XI ^ EH ^l&H] Xii^ ^Si EAI8 dHxl5E0IH, 
£ 4^ £ 3 Oil AH IV-IV'fi» WE} W&m BSSOIDJ, 

£ 5a LHXi 5dfe £ 4011 SEA|f[ ^ M^Xi^Ei Xij£ iSi 5§ ^AHOil D>B|- 



mmo\ ^©fe ?t^? a a *t 01=21 mwiit 

g ^ELI^EO-g^ii ^^(MoW)^ AFgtl bH<y (wiring )M 0|§f[ ^§ SAI §X| (liquid crystal display) ^ H Xlli ^SOii ^tl 5101 LK 

2«§ SA| SWSI UH^, ^ >i!0|^^(gate line)0IU CHI 01 EH <M (data line)^^^ »¥DIh(AI)0IU 3M(Cr)0j Arg^CK 01 eOllAHS Big 
I-it8 Er4: aJISf bl§§ 7?^:(amorphous silicon) ^ ITO(indium-tin oxide)2^2J Hl^ S^Kohmic contact)0| S^OIsMCI- ¥4^oPI fffj 
^Oil QIOIEi^o^ A^eCK 

HBILI, BM^t^ BHEiy (patterning)* ttH 2J-^^^2| a& £iSF01 SAl ^ £ (taper angle) ^ I- Ji2\ 90°0il 01=^ IIHeoi 

g-^ab. oi oil we} n mow m&sit: a^^^ ito^s ^^foii sai- ^tss ^i-xmi sch sisoi ^i^ti ^^ss ^rXMi sck 
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SEEK Bi°48 S*f ^M0\\ (LIB ^^(stress)M M0\3\D\J\ 0\&D\ ttHSOjl ¥S>il S£j5fO] bH£12| XHSS fef^fe Qlfe §b3PI- SI 

EK 

il-gOl 0I¥^1XF 6te ^l^aj Ml 

S ttBSI H^fe ^8 ^Xfe SAJOil, ^ 52011 QjShOI ^#01 «A>& ^b!S S0|^ bH^M HISSHQ, 0I« Olgof 

oi hai &xi°i hi 5 5§§ B^msm xiim2j g&Ai^i^ qi sick 

S ttSOII Ctt^ HH<y^ ^ 521 OlgSfOI gAf^f ^X|^z EiiOIIL-i ^^01 ^^mffl Eli 01 TEH 20~70°2j s^i&j #ssi 

£^atO|>|LK ^ 52 011 CH of 01 6^§2^ 1^4^ 3rXh*jo^ »g *|2*bl« :HXI1= g^shCK 

OU ! Oil AH eeiOll ¥1 xi m 15pQcm 01^21 UIJH9S £2 MH^ 01 = 01X101, ^™0i! QjSFOj g*> ^£ SE^ 5£M01| UIM01I 

m& e22j eer:* chmch ^x^oi ^i^bis j[x\^ £2 en^ Eisoiach 

01 31 AH, ^2H| SES^B ^s D |-m. cc- oh ¥D |- oj-^ojoi AFggCN, &¥ 3! 5[¥^ §52]HF 14 EH XI MEIHSJ i* »3HI|& M4: 

0|<^CH£! MB.|HEU-g5&] t^^OI AI-SSQ. 

aiz[ 5201 *|2jeJ S¥0i! Ai^QHa SJ^DIte E£l=r ^¥Dls *]2[S|-fe Ql AH§£|^ ai^oho^a^ o||-g = CH 3 COOH/HN0 3 /H 

3PO4/H2OS S 4= Sl^D*. 01 EH HNO3 2j ^£^r 8~14%&i 32 0| tU&5|Sm. 

Oi BH S gh^Dlfe ai^omo^ MB[HCH-g5&] &gs|g ^^|0| 3^5FQ1, gsf feOH!4^ feOj-XI ^U\M DlXUiU, g5§!2| g« 

oi ^om^ ^i^bp^ ^o^xie^. Qioim ^^ioi ^wcl 

OI ^ Til SA^* T[-X| bH£jM 4- SICK 

0I2H& ^ SfSOII EIJS HH^Hj 1115 Eh 3I&2J &¥01l 5f?§21 SHef ^^Oil CH^Oj Ai^dlg ^X|^ ^ 

g£| £2°IS ^SSCh Cf§, OlgShOI &¥ £SSt, eZI ^ of¥ ^ At Oil A]Z|^Oj bH^M &&mQ. 

ohSQi-oi-^ §£|«cil-iAi th^ato^ 0|¥O1& ^#^1 LE2^o^ O|¥0|2 bH^M £IS^I 9\ §H AH PSti: m& % Oil MB|M 
9U-g5ei a h ¥0ls a h ¥Dls ^ BBI H@!-S3B[S x^l^ ^, ^g-^S £56H1 SH Ei y §[ Q§, IIHEiyS 

EH5a^ ofoi ^^^s oigmoj Mai^@i-§5&y m^, mmu\^ se^ e^oi^ E^at ^ 

91 CXI AH iSi bhSF ^01 Ol&iH id|H@i-§^i HH^jM 0|go^ ^§ SA| SxIM M^m 4= 2iCK 

^ ^ h S0il ^§ SAI Srxie ^^HJi5Ei T| 1115 ^SOilAi^ CilOlEi 6j, QIOIEH HH^ ^ 55/H&i|oj Si^oF^ CI! 01 EH UWM 

B m±&3k UCH XI M£-IH@! ^ MTHII&l M^e^ Ol^Oi^i M£IH£j-tl5&! m^, ^ h ¥0ls SE^ s^DIh ^ MS.!ME1-§5§1 

ZIEH^ ^¥§1 £21 mOj ^ ^@0il CC^ bH<y ^ 3 XII 5 ^S, m OfS 0|gf[ SAI Sxl §J 3 1115 ^AIOIIM ^ ^S0| 

MO|:0ilAH S&H! ^I^M XPF g 01 SMI ^Al& 4^ ^AilSl M&mtt. 

sai ^xi£i bH-^^^^ i5uQcm oiaf°j Hixi^M ^hxi g[¥ois, ^¥ois t,^, M£tH&!, ^di mmo\ ^Wo\a. mm, m 

oj«^ ¥Er | Aj^g ^tilk si¥^ M^m mm shhs zioioi mc\. m^m ii8 sjs oish°i yixHss ^fxi^ 

3j§ Me 01 XI ei 3SC[£ Aj-^^f ^£|X| a h 0f0^ 6^01 X1I5 Oil AH ^Til B>dO| ^^o|-X| ^0^0^ §[CK ^¥Dls^ a k ¥0|s IT^S blXHS 

01 dh^ nHHg ii^b ^t^shxi mc[. 012^ eai at, &m h M, aoiE^, se.i«@j ^ n mm^ nHHgo^- ^ 

mS\L\ ^¥DlsOil bimOj dlXH^Ol B.Q. CO- Bh A1 , bH^M &m HHOife ^ ^hXI 2¥ ^hSl Mg8PiU, XiXii^M J[X\±z £2^ 

51- SHHg MgmOl Xi&OI ^o^AjJE HHH^ A|§t 4= §hCK 

££g[, bH<^M £SQ|o^ a te go 6[L^ a]^ 52 OfBHOiiAH All SAI Oil ^l^6^| aEl^ SA^^S ^Xl^ Ell 01 HH ^EH^ Tf- 

^^CK 0|« ^! 6HAH^ g^e!- 52011 016101 5f¥°42^ ^I|^2S ^bPI- £2^ h S ^^61 01 20~70°0I&121 g ¥1011 AH 

E|| 01 JH 2|£S T^XIS^ Sfe 5101 b^^S^CK 

0|EH§[ ^SOilAi, ^ ^g°l ^AlOjjOit df^ bH6j^ ^¥ ^ 6f¥ £2^01 §5&]]2|- UCHXI ^ M^mieh S^M^ 0|¥OiSi MEIM&l- 

§A| 1^^012, OIM A^OI^I ^2^01 ^ = Dls^ Sfe ^¥Dls t,^^2i M^2| SES^S TH^S^CK 

£H XH , ^¥Dls ^2|^0il EH§i ea[M@]-§5§ii a^^^i ^^tbl ^ Ail 6^1 ^§§[EL 

£ 1g S ^S2J ^A| Oil Oil D}^ ^¥Dls ^^^Oil Pith ME.| ^91]-^ 5^1 ^l^lb I (etch rate) £AI& AH, P^^^ §5§l 

g^^irs §!x^ ^H^e^ UEfy] 3012 Aii^^e e^i A12& UEftn 301a. 

QAI MBIHSj-15&] li-S ^^01 ^¥0ls m^2\ Ai^oH(HN0 3 : H 3 P0 4 ■ CH 3 COOH : H 2 0)011 Q\mo\ B¥l AI2S 

g §5iD(w)2j a^^oii rci-ei uE^y 30m, mum %mo\ mmn\^9\ ^u\m mm SAia^cK 

£ 1 Oil AH m 4^ 2i^0|, §5&J°l a^^OI 0%2i ^^Oil^ ±\^tt\J\ 220(A/sec) 01^2] S^IOilAH DH¥ 3711 UEJ-UXIS! g5HJ2j m^B0\ 10 
-15% g^lOiiAH^ ^b\D\ 40~100(A/sec) S^IOIIAH UE^CL 3d|3 §5&l°l fe^^OI 15-20% A|-0! Oil AH 10-40(A/sec) 0I8JS U 
El-yg ^ ^4 xUQ, 

til XH SO] DH¥ a K ¥0ls SE^ 3 HN0 3 (8~14%) : H 3 P0 4 ■* CH 3 COOH : H 2 
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03 OI¥CH£! S^DIo ^^Oil CHShOI 60-8 
0(A/sec) §32| ^blM D[BC[. 3Ei3^, tgfl 516^ «¥Dlfe 3fer 3 ^dl2J 60~80(A/sec) S^IMCI g 

^ ^¥Dis ai2|qho^ «H on Aj^ioi j\^o[w ehoieh w&m mxife mtim ^ sick 

3 2^ g BS9 ^AlOjlOil df^ S, h H0ls ^™0il CHoK* §^ ^3011 QJS ME!^@!-ii I^2| ^I^HIS EAIS 32H33AH, ^S^e 
S*J 33M UEftH 5jO|H Aii3^3 »¥Dls ^^I^Oil CHStOI ^°I0I 3¥l AIZI& ^2|£l = ¥flilM UEfttj 30ICK 

^, a§ 33ohah gsi-s mei3eh-§^&) &e ^i°ioi gt^ois 1,^21 ^^(hno 3 : h 3 po 4 ■ ch 3 cooh : h 2 o)chi aimoi B9\ AIZIS" *J 
2*s*= §3M uEiy 2010. oi^iah, §3^21 »«bs 10% §321 SEi^ey-s^ei sm» e^m&cK 

£ 2 Oil AH » 4= «S0|, g*fr 33^ 20°C3 3^0i! e^lHSl-g^gi H"^ ^2| *!2JfcJ|fe 3,000 (A/min) 3 30101, 20-160°C2J S^IOilAH M 
S| i^Ali^^ ^2j ^bli= ST 4- SICK 3E|3, 160°C0j|AH gSfrg M£l3@l-fy3&] 33 ^2j ^2|bl±= 12,000 (A/ 

min) §3^ L1EK3CK 

0t (XH , S*¥0ls 3^r 3 m^2\ ^'2|bl^ 9^ Oil AH ti^2f HOI HN0 3 (8~14%) : H 3 P0 4 • CH 3 COOH : H 2 OS 0|¥01£i i h ?0lH ^^Oll 

CH6I-CM 3,600-4,800(A/min) §3^. UEF3CK 3EH33, §E| ^£0 ^2j 33M 3H6I-S, i^Dls 3^r 3 S3S| 

^■bisa e a ^ ^bis MB-iH&i-g^e eests 4= sick ois ifDie^ 33 mmo\^ m^°\ ^¥ ^ swoii m&o\ 
a g^nis ai^oho^ 3[ ^ on aizioi ^si-m Enom-i j[x\^ uw^im 4- SIP. 

0I&I& HH£±3 SAl Sll Oil AH 4^ Aj^i oi^j. Ste }|0I3£! 3£r QIOlEi £im.m ZlJimtz QIOIEj^o^ M§i 4^ 2iCK 

zieh^, 01 bh hi eEiH9y-§^:&] m^^/mmn\^ m^^/m^\^-m±m m§si dn<ys oigti sai &x\m d\b ^ n 15 ^ 
soil aiahCM ^ ah 6i 

21Xi, £ 3 9J £ 4M ofOI M^HAI^EH 3ie£| ^^Oil CHoKM igelQ. Oi^iOilAH, £ 4^ £ 30IIAH IV-IV'^oj B^SOICK 

^i^(ioo) ¥i oil ^101^^(200) ^ n mm 2^(210), nam ^101^^(200)^1 ^oii m&sio\ 91^ mm ieh£(220)^ oi^ch^i d\\o\ 

M EHSOI g^^lOI 91Q. 

JilOlM EH0(2OO, 210, 220) ^lOife ^I0l^ ^^e(300)0| S^SIOI Si^ffl, 01 >i!0|^ §^#(300)^ ^101^ 3IH£(220)S £SA|5fe ^ 
S(720)M ^l-XIH ZLQ. >il0|^ 3^(210) ^il0|^ ^^#(300) CHI til^M ^^S(400) ^ n+ M^M^ H^£^ £SS bl^il ^ 

^e(510, 520)0! TilOl^ £=H210m §^2^ 2l^0il S^SiOi 2^CK 

}j|0|M ^ 2^(300) ^|0||^ SEf[ AilM^ GiiOlEi £1(600)0! m&2iO\ 3 ei ^ ^Oife QIOiE-i HHH(630)3^ ^^£|Oi £I¥^¥EH£] 
B 2©e[CK Cil 01 Ei £1(600)2] ^X\°l 2^(610)01 e[ ^ ESE! H|^^ 7?^#(510) ¥|0j| §£j£|01 Si^QI, 2^(610)2} ^ CHI 
^| x| el £Si d|g^ ^4:#(520) ?i0ife HfiiieJ 3^(620)0! ^ ^ £1 01 SICK 01^1 AH, Q|0| El a (600). ^ £EHI2J 2^(610, 620), QIOlEi 
IH£(630)S M&S^ QIOlEi IH^B 2¥ eZlS&l ^¥Dls^ EE^ ^¥0Ih 1,^^(611, 621, 631)21- ^ S^Sei MdlM@J-§^il 
^(612, 622, 632 : 613, 623, 633)^ 0|¥CH*i SICK 

QIOlEi HH©(600, 610, 620, 630) ^ 01 QIOlEi HHS^^ D\E\X\X\ ttl^m f^S(500) ^iOil^ MS^(700)0| ^^301 Sl^ffl, 0| 

700) Oil ^ ^ilOiM IIH 3(220)°| &¥ ^ 3Bil£l 2^(620)^ Q|0|Ei HH3(630)2] #S eaiHEO-g^&i 1,^^(622, 632)S £#A|3|^ ^ 

g(720, 710, 730)01 ^ S^SOI SICK 

DF X|°|o^ t £^°[(700) ¥10i!^ ^S(710)M 581-01 39121 3^(620)^ 2S£|CH SI 3D] ITO^ ElMOiSl 2^(800)01 S^£|Oi SI 
o ffl> ^?S(720)§ S6I-CN tiS 71101 M HH3(220)2|- S^£|CH 2l¥^¥Ei2| £]^M ^ 01 (200)011 2^5^ >il0|^ SH3g ITO 2^(8 
10), ^9(730)M emOl QIOlEi HH 3 (630)21- S^£|CH 2i¥^¥Ei2j ai^M PI 0 1 Ei ^ (600)011 SiSIb QIOlEi SH3g ITO 2^(820)01 
^^£|Oi SICK 

3EiB, 3 3 ^ 3 4011 3AI& ^?32j MgHXI^Ei ^|&S Xll^ofe ^SOil 0161-01 3 5a LH XI 3 5dM SQS 6^01 ^StiCK S ^A|0j|0ll 
AH X1IAI6fe X-lli 5S2j D|£3I 0|gf[ XII i g^OICK 

3 5a0il 3A|£[ bj-Sh ^0|, ^1^(100) ^|0il i^DI^ Q|SblM(Nd)3^ OI¥Oi& ^^Ols a^^g ¥JHI 1 ,000-3,000 A 3^ 

5|S6|2 1111 D|£3I OlgmOj A^ ^j^tmOl ^1013^(200), Til 01 3 3^(210) SI 7il0|3 EH3(220)« SiSIb >i!0|3 M&m W^mQ. 

3 5b Oil 3A|§! b\2.[ ^0|, OI^QiS] >1I0S3 ^^#(300), til^M ^^^(400) 1! N^2| M±M^ 3^3^ £18 b|§^ ^S(5 

00)S ¥WI 3, 000-5,000 A, 1,000-3,000 A §J 200—1 ,000 A 33 X^I3 ^#§1 #K £S9 bl§^ f?^S(500) ^ ttl^M 7l±m(400)m M2 
D|£31 Olgo^CN Al-S ^^"^CK 

3 5c0il 3AI§[ b^2^ S-OI, Bit MEI«0i-§^&j f,^^, ^¥Dls 3^ ^¥DIh * ME|39j-§ a^^S SIBOh ^gtt m 

, HI 3 QI^Bl OlgShCH ^ l ^j^mOl Q| 01 El £1 (600), 2^(610) H 39I21 ^1^(620), QIOlEi EH3(630)S 31^01 0ie^33 0|¥Oi 

& QiolEi m&m m^mci. 

Q\D\M. ^^ h AI Al-gg^ HN0 3 (8-14%) : H 3 P0 4 : CH 3 COOH : H 2 0^ OI^CHSi ^¥Qls ^^a|0|ffl f 0| ^^t^Oil Qi 61-01 6f 

§oj MaiM@]~S^§l 1,^^(613, 623, 633)3 MEIH&J-g^&J 1,^^(612, 622, 632)3 Q 3§J ^l^blS 7^X|3^ 33 3^ § 
3 Hi 21 3^dlS 3^6^01 m&mQ. 3t[ MEI3El]-g3li] t^°i(612, 622, 632), ^¥0ls &^^(611, 621, 631) ^ MEI3&!~ 
§3gD E^^(613, 623, 633)3 ^¥Dls ^^Oil Q\o\0\ ±XI™°1 ^M^blS ^^X|3^ 
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OitfH, ^ Oil AH 2\^m tit 21 ^01, tt^Dlfe ^i^Oll Q\B\0\ ^¥Dls 1^^(611, 621, 631 )S| ^^bl^ 60-80 A /sec §£2| *J^dlM TfXIH 
^ §^£i]2| a^SOl 10 at%°I 3^ Oil 8^ 1^^(613, 623, 633)^ 50-1 50 °C 018^2] S Oil AH §^5f2 £m MEIM£H- 

g^iU S3QK612, 622, 632)^ 150*C 0I&2J g^lOiiAH g^Sfe 510! dH^^Ck g*a f §EJ 1,^^(613, 623, 633)21 § 

|^§g 10at% 0|5*£| #S M£.|H£y-§^&] 1,^^(612, 622, 632) a^M^ 1 0at% 0I^2| g?|^ i!£6fe 20| 

SE&, &m ^ 5fi M£l «@J-g^:&! t^°i(612, 622, 632 : 613, 623, 633)2] ^Mz= 400-1 ,500 A §£2| g <=*| CHI AH , ^¥Qls 1*^(61 1, 6 
21, 631)21 ^Mtz 1,500-4,000 A §£2j S Oil AH SgSlfe 33 0| WBS|»CK CH^ b^£] Sl-Tilfe, 400-600 A gJ 1,800-2,500 A g£ 
Si S^IOiiAH ti^tlQ. 

oich QioiEi hh©(600, 610, 620, 630)11 o^h^ ^ot- sss diss ff^e(500)e ^|ai Aj^^oj tiioi^ 2^(2io)s 

^£|A|5M£r &e, gj= ttl^M ^#(510, 520) AfO|2j d|§iJ ^e(400)M ±mMZlQ. 

El 5d0j| EAIS bhSh HOI, 2,000— 5,000 A 2J £pfl|^ S^9|(700)S ^ XII 4 0^31 OlgsKtf ^2^(300)^ g-ffll Aj-2 ^SKM, H3I 

oi 2^(620) m QIOIEI nH^(630)2J BBI H EO-S^&i B3SK622, 632) ^ TiiOIJ^ IHH(220)2| ^¥1 ^MA|9|^ =?a(710, 730, 7 
20, )S gae*CL 

Dl-Zl^o^, £ 4 Oil £A|t[ dhSh 1*0|, ITOM 300- 1,500 A 2| SjSSKH 2^ ^SKM, ?g(710, 730)M S8F01 2|2|- H3I2J S=( 

620) 3! QIOIEI EH H (630) 21- m± 3^(800) gJ CHI 01 M HH^g ITO 2^(820), 3 £13 2^ ^S(620)M §6^01 TIIOI^ HH ^( 220)21- 

£)^£i= Til 01^ EHHg ITO SI -^(810)o^ Ol^OiXI^ ITO M&m Xil5 Df^BI OlgSKH S&SCh 

^ Oil AH MM¥ fctt» ^Ol, SS^a gr = D|fesj »¥Olte t^^2J ^i°42^ OI¥CH£! CHI 01 Ei EH&B 3 API- S°mOJ 

M^OI ^OIM ^ OFU EL}-, ^¥D1h AizfoHo^ Aj^oi Phteoi-01 ^ ^§01 B^mQ. §J 6^2J ME-i^Sl-g^iy 

§J diS^ ^^e^2J XHSOI ^01- OIS SA| Sx|2| ^^01 JWttBQ. 5Eth, ^S2j HH^OIH^ ^21 UH^M ¥3 

Til 4^ 2^oo^ ;n§ Ail Pi^^2j SA| SX|2| Aj5^12^ ^mmQ. 

(57) H9I 
1. 

^ie ^ioii s^i^s ^j§5ib e^ii, 

^Ol £2^1 A[B ^i^imOj TilOlM^, 71I0IM 2^ ^ TilOl^ EHHM SE^Sf^ >il0|^ M&m 

Til oi ^ ^ bi§^ x^i^ 5i§6fb 

ao| ¥1011 1111 e£l^@]-g^&i ^^Dl^q- SE^ ^^DIs ^ XII 2 M£IH&!-g^@i t^^eiS ^SSfe 3Tj|, 

Ah^| xil2 i^ej, ^ = D|fe°t SE^ ^¥Dle E^^t §J XHl 1 MEI^ej-g^e! ij-^^S S^el ^^^M ^^tmoi QIOIEI 

<M, H5ii°l 2^ H Gil 01 EH HHH^ 0|¥O1& Q|0|Ei HH^M 3 Til, 

a^i smeiie &oi Til oi m i0§i &xhi msi ^^sfoi, ^ti neiiei s^, Tiioi^ eh^ ^ qioiei ehhs ^^i ^^ai^i^ c^2j mm ^ps 
s s^m^ btii, 

AO| ^^5101 ^T| emoi ^1^1 HBil21 2^, Til 01^ HHH ^ QIOIEI ^ S^£|^ 2^, QIOIM 

IHHg 51^ ^ Til 01^ SH^g ¥S S^m^ 3 Til 

S S&^fe SA| gxtg M^XI^Ei TI&2I ^S. 
XiM^OiiAH, 

A^j AlZj ^201 A|Z|0] g^0j| AI^OH^ OhSQ|-D| cz^ o^DI^ E^^S ^1^5^ Ql A^g£|^ M^^M AFgSfe ^§ SAI 

a^s 3. 

HI2S0||Ai, 

a^TI Ai^^je CH 3 COOH/HNO3 /H 3 P0 4 /H 2 02i SAI Sx|g ^^iXI^Ei TM&2] X1IS g^S. 
X1l3^0ilAH, 

aoi x-ih §y Xj|2 M£IH@]~g^:&] U-^2] & 400—1 ,500 A g^lOliAH S£j5fe ^§ SAI §X|g MgHXI^Ei T1&2J XHi 
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J9I4S0IIA1, 

XIM m XII 2 S^SfSI 400-600 A S^IOilAH S«S*fe ™§ SA| §x|g ^f°t ^Xlr^Ei J\B2\ Xi!£ gjg. 

ai5S0IIA| f 

Ah^| ohs 0 |-gh cci= of ¥D| - a^oioj 1,500-4,000 A S¥l Oil AH S^Sfe °"S SAI Sxig *t°t egHj|A.g ^S. 

7. 

mj\ oh = Q |-m cc^ o. ¥Q |- s^moj ^XHI^ 1, 800-2, 500A S^IOifAH SAi ^ ^XIA&i Dim 91 ^S. 

XII7S0IIAI, 

Ah^| a|2|ohoi| CH^Ol o^s D |-o| cci= ohs D | fe §j-^Qjoj Ai^| fi Q XH 1 1 £ £| « @] - 1 ^ §1 &gat ^ HI 2 eEI«@i-g^&i tJ^°l *i 
2|afe ^ 5^1 ^1 B^l ^§ SAI ^Xi§ ^ M^iXI^Ei ^lE-Hj XII ^ ^S. 

S^S" 9. 

m sm oil ah, 

A^j XH1 1 » XII2 ^ai«Ey-§^§j S-gQ*S| §^ ^SES AH^ Q^J\\ 9«olfe ^§ SAI Sxlg HfSj- ^£HXI^E{ PISSI Xjl^ gJS. 
S^SOH/d, 

XiM eElM&l-g^&l i,^s|°l Ah^| MEIHSJ-g^&l ^^SEf ^Jtt m&m= ^§ SAI ^ e 

^XI^Ei 3|&°] Xi!£ 

g^u- 11. 

XiMOmOilAH, 

a^i x-im si xii2 gsma-s^B! i^^2i m±m m^mo\ 10 at%ei s^oii &j\ edi^@i~§^gy trssfs 50~i5o°c oi8F°j sseohai 

e^-Sfe ™§ SAI ^X\m ^ MgHXl^EH BIS ^s. 

12. 

X-il 11 S0i[ AH , 

&J\ XiM ^ X1I2 iE-^^-iA^ l^^o| g^^y go S0 | 10 at%e] goo]) XHI2 S£IM@!-§!£@! &=S[@ 150°C 0|#2| SSOiiAH £ 

xmt= ^§ sai sxie ^^hxi^eh x-ii^ as. 

3^3* 13. 

SI8S0H/H, 

a^| XiM 3! Xil2 MEI^EO-g^ H^EO ££ti|M AH^ Q = D\\ S&Sfe ™§ SA| S^Of ^^HXI^E-j }|e°| Xil£ 

14. 

XHI 13S0II AH , 

A^l XiM ©3S*S #3| Xil2 gEm@J-ij^£! l^ D 4fiC[ ^^UIM ^Til iJ^Sfe ^§ SAI Sx|g M^XI^Ej 

^| Sh^l Xil^ 

S^P^ 15. 

XIM4S0ilAH f 

XiM M£l^&l-§^§y H-^^l §^§g 10at% OiSF^ ^§ SAI Sx|§ ^^XI^Ei Xili ^S. 

S^ir 16. 

»H5»01l/d, 

a^I Xii2 MBI^@J-§^:§1 E^ej^l igiS 10at% Ol^o^ 5 fe ^§ SAI &X|g M^HXI^EH D\&2\ X1I3S ^S. 

^^1^ 17. 

EEgah ^|^h ^|0j| §Aj£]cH 3j|0|^ 2^, 

AOi ?il0|^ ^i!0|e ^^S, 

A^l 7i| 01^ ^¥0j| §^£|0i $i~ dl§^ 
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u\^m ^¥Oii m&s\o\ ai= u\^m ^±.w, 

mj\ ui^m ¥t±m &¥OII S^SIOi S^ffl, XH1 1 ©§st, ^¥D|h^ £^ »¥DIs 31 X1I2 e£[M&J-g^l] 

g^tt 18. 

mj\ mi gy H\2 MB-iMSJ-g^^l ^})]|^ 400-1 ,500 A g^oi qm§ SA | ^a* Xi ^EH }|£L 

19. 

HI18S0IIAI, 

mj\ i=j 1112 MBiMSJ-g^lU s h ^2j 400-600 A g^joi oh§ SAI §x|g H[s> MgHXI^EI 2IEK 

20. 

XI1 1 911" Oil AH , 

ohs Q |-a| £ ^ ohsqi - fh^Qio] ^.XHI^ 1,500-4, 000 A g^iei ^§ SAI §X|g ^ ^gHXIr^EH 

21. 

BI20SOIIA1, 

Ah^| oh ¥Q |-Q| cc^ ^¥Dls »ga, h 2| «Hfe 1,800-2,500 A S^oj gng SA | x^s turn eaHxi^EH 3 1 EL 

22. 

WI21»0|| AH, 

xii 1 ^ iii2 t^^°i e^t ah^ am ^§ sai sxig ^ m^xi^ei 

m=?m 23. 

ai22»0ll/H f 

mj\ x-in eEiHSi-g^^j e-gQj-e £M x-ii2 Me.iM@i-§^@j t^^sci- s«t ss^j ^§ sai sxie ^ m^xi^ei 

§^&24. 

X-II21 ITOII AH, 

Ah^| flu °j X1I2 ME-IH0J-H^&! H^U ^gtJDI- AH^ ™§ SA| SX|g ^ ^gHXi^EI ?|E!-. 

25. 

AI24S0II/H, 

XH] 1 ME|Hgy-§^&! HI 2 ME|MELt-§ ^gj i.^^SCf i^&i ££dl^ ^§ SAI §x|g sjq- ^21X1^61 3IEL 

H^tfr 26. 

33I25S0IIAI, 

Ah^j xil 1 MEIM&i-g^&J &gs*2| i^§8 10at% 0|6^ 8fe ™§ SAI SXI8 ^ M&HXI^Ei BIS 

27. 

XII 26» Oil AH, 

H\2 ME|«El~g^@i &gs|"£| 1^1° 10at% 0|^o^ oh§ o A | x^,h m-oh e^XI^EH 3|eS| X||£ ^3. 
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